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2, Existing Document Number/Revision 3. New Document Number orm@mhmber if it is to be changed with this
5-21000-OPS-GT.3/Rev.2 Revision N/A

Refer to 1-A01-PPG-001 for Processing Instructions.
Print or Type All Information (Except Signatures)

Originator's Name/Phone/Page/Location 5. Document Title: Isolating Bedrock from the Alluvium with Grouted Surface Casing
ark R. Wood/8784/5904/080-641

6. Document Type X Procedure 7. Document Modification Type (Check only one)
O Other O New O Revision X Intent Change 03 Nonintent Change [J Editorial Correction {J Cancellation
8. Item | 9. Page | 10. Step 11. Proposed Modifications
1 50f10 |5.1.1 First paragraph, first sentence, replace schedule 40 PVC with schedule 80 PVC. j N
2 60f10]5.2 Revise last paragraph of Section 5.2 as follows.

Surface casing will be emplaced to a depth that will isolate the upper hydrostratigraphicunit (UHSU) from the lower hydrostratigraphicunit (LHSU). If
unweathered claystone is encountered at the base of the UHSU, surface casing will be embedded a minimum of 3 feet into the LHSU. If the core samples
indicate siltstone or sandstone immediately befow the base of the UHSU, drilling will continue until a minimum of 3 feet of unweathered claystone is
encountered, then the surface casing may be installed.

3 60f10 | 5.3 Replace Section 5.3 as follows:
5.3 SURFACE CASING INSTALLATION AND SEALING PROCEDURES

Surface casing will be installed by one of the three procedures described in this section. Method 1 is the preferred method for installing surface casing at
RFETS because it reduces the waste volume of grout and it can be used in hotes of all depths. The project specific field sampling plan can specify which
method or defer one of the three methods depending on field conditions encountered and preference of the EG&G project manager or designee.

"W ey fas
Method 1
Install surface casing by placing the casing into the borehole, filling the casing with grout and then forcing the grout from within the casing by pushinga
rubber plug down the casing thus displacing the grout out through grout ports at the bottom of the casing. Implementing this method is intended to provide a
uniform seal from the base of casing to ground surface. Figure GT.3-1 depicts the casing installation described below.

(1) Measure the borehole total depth using a weighted tape measure. Calculate the volume of grout required for the annular space between the casing and
the borehole wall. lncreasc the volume by 10 to 30 percent depending on drilling conditions and diameter of borehole.

(2) Drill or cut three equally spaced 1 inch diameter holes, slots, or triangles (grout ports) into the wall of the casing immediately above the bottom of the
casing. The distance between the bottom of the casing and the holes will not exceed the length of the rubber plug.

(3) Lower the surface casing into the borehole through the augers or drill casing.

‘ (4) Remove the augers and pump the calculated grout volume into the surface casing.
2. Justification (Reason for Modification, EJO#, TT’#, etc.)

Procedure was not updated after DCN 93.02 cxpired. The Haliburton procedure presented in section 5.3 should have remained in effect and is an industry proven method for the installation
of surface casing.

If modification is for a new procedure or a revision, list concurring disciplines in Block 13, and enter N/A in Blocks 14 and 15. If modification is for any type of change or a canceliation, organizations are listed in Block
13, then Concurror prints, and signs in Block 14, and dates in Block 15.
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3. Document Title: Isolating Bedrock from the Alluvium with Grouted Surface Casing

8. Item | 9. Page

10. Step

11. Proposed Modifications

(5) Place a rubber or equivalent plug, intended for displacing the grout from within the surface casing, inside the surface casing and force it down to within
0.25 to 0.5 foot of the bottom of the surface casing using drill rods or water pressure. Add RFETS potable water to the inside of the casing as the plug is
being forced down. The water will aid in equalizing the pressure of the grout on the plug until the grout has set. After grout has been observed at ground
level on the outside of the surface casing, the depth of the plug will be checked with the tape measure.

(6) Place a protective cover over the top of the surface casing and allow the grout to set for at least 24 hours.

(7) After the grout has set, drill out the grout and plug to a depth of 2 to 3 feet from the bottom of the surface casing and remove or change out the fluid
from the borehole by air lift methods or bailing.

Method 2
Method 2 is the same as Method 1 with the following modifications. The surface casing may be installed by filling the borehole with grout as the augers are
removed, placing the casing into the grout filled borehole after auger removal, and then forcing the grout from within the casing using a rubber plug.

Method 3

Place surface casing with threaded PVC cap or rubber plug on bottom end into borehole. Fill surface casing with potable water to ensure positive pressure.
Following installation of surface casing in the borchole, a 2 to 3 foot thick bentonite seal consisting of 1/4 inch bentonite pellets will be placed at the bottom
of the annulus surrounding the surface casing. If the borehole annulus does not contain water, potable water will be added to hydrate the pellets prior to
grouting. Following the installation of the bentonite seal the grout seal will be emplaced in the annular space between the augers or drill casing and the
surface casing. Upon removal of each section of auger or drill casing, additional grout will be added to the annulus. The grout will be emplaced by means
of a tremie pipe. The grout will be allowed to set for 24 hours before advancing the borehole.

12. Justification (Reason for Modification, EJO#, TP#, etc.)

93F00021.001
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A 1A, 2-3A 04/22/94 94-DMR-000418
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J Pre-approved water from a potable source (see SOP FO.3, General Equipment
Decontamination)
. Plastic Sheeting

5.1.1Casing Requirements

Surface casing will consist of new schedule 80 poly-vinyl chloride (PVC) or steel well casing. PVC
casing will be used for nominal casing diameters of 6 inches or less. Larger casings will be steel. Joints
will be water-tight threaded couplings made without welds, solvents or lubricants. The casing will be
embedded into the top of bedrock and extend to approximately 1 foot above the ground surface. Casing
centralizers will be attached to the casing to allow uniform grouting. At least 2 centralizers will be
required, one within 5 feet of the bottom and the other within 5 feet of the top of the casing. All surface
casing will be free of foreign material and will be decontaminated according to SOP FO.3, General
Equipment Decontamination. Decontaminated casing will be stored in plastic sheeting or kept on clean

racks prior to use.

5.1.2Grout Requirements

The grout mixture will consist of a cement and reduced pH bentonite grout (American Colloid Pure Gold
or approved equivalent) mixed according to the manufacturer's recommendations. The mixture will
contain 5 to 10 percent bentonite by weight and have a minimum density of 13 to 15 pounds per gallon

after mixing. The density will be measured using a mud balance.

93D00729.001(02/06/95)
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5.3

methods, their use may'be outlined in a project-specific work plan. Drilling equipment including the rig,
augers, drill rods, and samplers will be decontaminated according to SOP FO.3, General Equipment
Decontamination, and SOP FO.4, Heavy Equipment Decontamination. The borehole will be of '
sufficient diameter to allow 2 inches of grout between the casing and the borehole. Each borehole

location will be cleared according to SOP GT.10, Borehole Clearing, before drilling.

The embedment of casing into the bedrock will be a minimum of 3 to 5 feet into the weathered bedrock.
However, .the intent is to place the bottom-of the casing approkimately 3 feet below the interface
describing a substantial reduction in hydraulic conductivity. If the uppermost weathered bedrock is highly
weathered and/or fractured, this embedment depth will be adjusted downward. Based on field experience at
RFP, casing may be emplaced to depths of up to 60 feet in highly weathered or fractured bedrock to
ensure a good seal. When very shallow, bedrock boreholes are augered to total depth in uncontaminated

areas, surface casing will not be used. Instead, the borehole will be drilled and grouted in one day.

Surface casing will be emplaced to a depth that will isolate the upper hydrostratigraphic unit (UHSU)
from the lower hydrostratigraphic unit (LHSU). If unweathered claystone is encountered at the base of
the UHSU, surface casing will be embedded a minimum of 3 feet into the LHSU. If the core samples
indicate siltstone or sandstone immediately below the base of the UHSU, drilling will continue until a

minimum of 3 feet of unweathered claystone is encountered, then the surface casing may be installed.
SURFACE CASING INSTALLATION AND SEALING PROCEDURES

Surface casing will be installed by one of the three procedures described in this section. Method 1 is the
preferred method for installing surface casing at RFETS because it reduces the waste volume of grout and
it can be used in holes of all depths. The project specific field sampling plan can specify which method

or defer to one of the three methods depending on field conditions encountered and preference of the

EG&G project manager or designee.

93D00729.001(02/06/95)
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FIGURE GT.3-1 SCHEMATIC DIAGRAM OF GROUTED SURFACE CASING
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Method 1

Install surface casing by placing the casing into the borehole, filling the casing with grout and then
forcing the grout from within the casing by pushing a rubber plug down the casing thus displacing the
grout out through grout ports at the bottom of the casing. Implementing this method is intended to

provide a uniform seal from the base of casing to ground surface. Figure GT.3-1 depicts the casing
installation described below.

4] Measure the borehole total depth using a weighted tape measure. Calculate the volume of
grout required for the annular space between the casing and the borehole wall. Increase the

volume by 10 to 30 percent depending on drilling conditions and diameter of borehole.

()] Drill or éut three equally spaced 1 inch diameter holes, slots, or triangles (grout ports)
into the wall of the casing immediately above the bottom of the casing. The distance

between the bottom of the casing and the holes will not exceed the length of the rubber

plug.
A3) Lower the surface casing into the borehole through the augers or drill casing.
“) Remove the augers and pump the calculated grout volume into the surface casing.
o) Place a rubber or equivalent plug, intended for displacing the grout from within the

surface casing, inside the surface casing and force it down to within 0.25 to 0.5 foot of
the bottom of the surface casing using drill rods or water pressure. Add RFETS potable
water to the inside of the casing as the plug is being forced down. The water will aid in
equalizing the pressure of the grout on the plug until the groﬁt has set. After grout has
been observed at ground level on thc; outside of the s;urface casing, the depth of the plug

will be checked with the tape measure.

93D00729.001(02/06/95)
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6) Place a protective cover over the top-of the surface casing and allow the grout to set for at
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least 24 hours.

) After the grout has set, drill out the grout and plug to a depth of 2 to 3 feet from the
bottom of the surface casing and remove or change out the fluid from the borehole by air
lift methods or bailing.

Method 2
Method 2 is the same as Method 1 with the following modifications. The surface casing may be
installed by filling the borehole with grout as the augers are removed, placing the casing into the grout

filled borehole after auger removal, and then forcing the grout from within the casing using a rubber

plug.

Method 3 .

Place surface casing with threaded PVC cap or rubber plug on bottom end into borehole. Fill surface
casing with potable water to ensure positive pressure. Following installation of surface casing in the
borehole, a 2 to 3 foot thick bentonite seal consisting of 1/4 inch bentonite pellets will be placed at the
bottom of the annulus surrounding the surface casing. If the borehole annulus does not contain water,
potable water will be added to hydrate the pellets prior to grouting. Following the installation of the
bentonite seal the grout seal will be emplaced in the annual space between the augers or drill casing and
the surface casing. Upon removal of each section of auger or drill casing, additional grout will be added
to the annulus. The grout will be emplaced by means of a tremie pipe. The grout will be allowed to set
for 24 hours before advancing the borehole.

DOCUMENTATION

All information reqmred by this SOP will be documented on the Borehole Log Form (Form GT.1A) and

: : ; eld—Are port—form—(Rers 3A3 Daily Field Drilling
Activities Report Form (Form GT.2A). Form GT.32A will be filled out for each day of drilling at a
given borehole location; and, in situations where more than one boring is drilled and completed per day

per drill rig, at least one form will be completed per boring. Fhe-bereheletog-wil-inelude-information-
Sub eRtion-an hetegy= The Daily Field Drilling

93D00729.001(02/06/95)
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Activities Report will include the following information and have space for comments and documentation

of general observations:

. Project name and-berehole-identifieation
\J . Subcontractor
g) . \ Location code
& . Date !
? . Weather conditions
Qq . Driller and drilling company
g . Geologist and other crew members
. “') . Equipment descriptions (rig, etc.)
N\ . Borehole depth and-diameter

93D00729.001(02/06/95)
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Water-tevel

'Sample number

Depth-te-bedreelc
OC Code

Cosinedi 4 dopt

Time

End-of-day status

Chronological record of activities

The above information shall be entered into the field data capture program (Datacap) (see procedure
FO.14, Field Data Management).




